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Japan Patent 0££ice is not responsible £or any 
damageis caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a multiple oxide (Bal-x Cax) mO(Til-y Zry) 3 ~ [ however Inside of a formula It is expressed with 
0.01<=x<=0.10, 0.125<=y<=0.200, and 1.00<=m<=1.03, and receives to 100 mol% of the above-mentioned multiple 
oxides. Nd 203 0.1-1.00-mol % and MgO - 0.01-0.50-mol %, while adding As opposed to 100 % of the weight of 
fundamental components which added Nd 203 and MgO to the above-mentioned multiple oxide Si02, the glass 
component (however, the sum of Si02 :30-80-mol % and Li2 O:70-20-mol % and Si02, and Li2 O - 100-mol %) 
containing Li2 O ~ 0.2 - 3.0 % of the weight, and Mn02 Dielectric porcelain constituent characterized by adding 0.1 to 
0.3% of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the dielectric porcelain constituent suitable for 
the laminating ceramic capacitor which can use a base-metal ingredient, for example, nickel etc., for an internal 
electrode. 
[0002] 

[Description of the Prior Art] A laminating ceramic capacitor prints an internal electrode to the green sheet of the 
dielectric materials which consist of a predetermined dielectric porcelain constituent, carries out the laminating of the 
green sheet of two or more sheets to it, and baking processing of a green sheet and the internal electrode is carried out in 
one, and it is formed. 

[0003] However, it is BaTi03 conventionally. In the dielectric materials used as a principal component, since burning 
temperature was processed at the elevated temperature which is 1200-1500 degrees C, noble metals, for example, Pt and 
Pd, and the alloy of **** were chiefly used as an ingredient of an internal electrode. 

[0004] And in such a laminating ceramic capacitor, in order to attain high capacity-ization, when the number of 
laminatings was made to increase, the number of laminatings of an internal electrode also increased and there was a 
problem that cost became remarkably high. 

[0005] Then, to use nickel which is a comparatively cheap base-metal ingredient for an internal electrode is tried. 
[0006] However, in order that nickel might tend to have oxidized, when considering as the intemal electrode of nickel 
which is a base-metal ingredient, and it had to calcinate by the reducing atmosphere and calcinated by the reducing 
atmosphere conversely, in the usual dielectric materials, it was returned and there was a trouble that an insulating 
property will deteriorate. 

[0007] For this reason, the nonreducible dielectric porcelain constituent is proposed variously. For example, JP,57- 

425 8 8, B etc, is mentioned. 

[0008] 

[Problem(s) to be Solved by the Invention] For example, in JP,57-42588,B, it is [(Bal-x-y Cax Sry) O] m Ti02. The 
presentation to say is proposed. When the burning temperature of what can suppress the reduction reaction of the 
dielectric materials generated at the time of baking exceeded 1300 degrees C and nickel was used for the intemal 
electrode of a laminating ceramic capacitor, the electrode formation by which nickel particle showed the agglutination 
reaction and was stabilized was difficult for the dielectric materials which consist of such a dielectric porcelain 
constituent. 

[0009] Moreover, nickel particle showed the diffusion reaction to dielectric porcelain, and the trouble of degrading an 
insulation resistance property was in coincidence. 

[0010] That is, as a dielectric porcelain constituent, even if calcinated by the reducing atmosphere, the reduction 
reaction of porcelain could be controlled, burning temperature is the ingredient which can comparatively be calcinated 
at low temperature (for example, 1250 degrees C or less), and, moreover, desire of what has a porcelain consistency 
high enough after baking processing was carried out. 

[001 1] This invention is thought out in view of an above-mentioned technical problem, and it is reducing atmosphere, 
and moreover, the purpose can be calcinated below 1250 degrees C, and offers the dielectric porcelain constituent 
excellent also in fundamental properties, such as a porcelain consistency, a dielectric constant, dielectric loss, and an 
insulation resistance value. 

[0012] In addition, as a burning temperature, 8000 or more, 3.0% or less of dielectric loss, and an insulation resistance 
value of 1x101 lohms or more are desired as 5.7 g/cm3 and a dielectric constant as 1250 degrees C or less and a 
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porcelain consistency. 
[0013] 

[The concrete means for solving a technical problem] a muUiple oxide (Bal-x Cax) mO(Til-y Zry) 3 - [ - however 
Inside of a formula It is expressed with 0.01<=x<=0.10, 0.125<=y<=0.200, and 1.00<=m<=L03, and receives to 100 
mol% of the above-mentioned multiple oxides. Nd 203 0.1-1.00-mol % and MgO 0.01-0.50-mol %, while adding As 
opposed to 100 % of the weight of fundamental components which added Nd 203 and MgO to said multiple oxide 
Si02, the glass component (however, the sum of Si02 :30-80-mol % and Li2 O:20-70-mol % and Si02, and Li2 O -- 
100-mol %) containing Li2 O 0.2 - 3.0 % of the weight, and Mn02 It is the dielectric porcelain constituent 
characterized by adding 0.1 to 0.3% of the weight. 
[0014] 

[Function] The laminating ceramic capacitor which nickel particle did not show an agglutination reaction since baking 
processing was comparatively carried out at low temperature even if it used base metal, for example, nickel, for the 
internal electrode of a laminating ceramic capacitor, and nickel particle did not show a diffusion reaction to dielectric 
porcelain, and was excellent also in fundamental properties, such as a dielectric constant, dielectric loss, and an 
insulation resistance value, with such a dielectric porcelain constituent can be created. 

[0015] In said multiple oxide, although x expresses calcium atomic number in a basic empirical formula, this calcium 
acts as an element which raises an insulation resistance value while acting as DEPPURESSA which mainly carries out 
flattening of the temperature characteristic. 

[0016] When x becomes less than 0.01, an insulation resistance value will be less than 1.0x101 1 ohms, and if x exceeds 
0.10, a dielectric constant cannot be less than 8000, and it can be satisfied with neither of the cases of the basic property 
as a laminating ceramic capacitor. Therefore, the value of x has the desirable range of 0.01<=x<=0. 10. 
[0017] In said multiple oxide, although y expresses Zr atomic number in a basic empirical formula, this Zr acts as a 
shifter which mainly moves the Curie point to a low temperature side. 

[0018] If dielectric loss will exceed 3.0% if y becomes less than 0.125, the thickness of a dielectric layer becomes thick 
and y exceeds 0.200, a dielectric constant cannot be less than 8000 and it can be satisfied with neither of the cases of the 
basic property as a laminating ceramic capacitor. Therefore, the value of y has the desirable range of 0.125<=x<=0.200. 
[0019] When an insulation resistance value will be set to less than 1x101 lohms in said multiple oxide if m becomes less 
than 1.00, and m exceeds 1.03, porcelain consistencies are 5.7 g/cm3. It will become the following, a degree of sintering 
will fall, and the diffusion reaction of nickel etc. will occur. 
[0020] Therefore, the value of m has the desirable 1.00-1.03-mol range of %. 

[0021] It is Nd 203 to such 100 mol % of multiple oxides. Although 0.1-1.00-mol % is added, Nd serves to make act as 
a shifter which moves the Curie point to a low temperature side, and to raise a dielectric constant. 
[0022] Nd 203 Less than [ 0.1 mol % ], 3.0% of dielectric loss will be exceeded and a dielectric constant will also fall. 
Moreover, when l.OO-mol % is exceeded, porcelain consistencies are 5.7 g/cm3. It will become the following, a degree 
of sintering will fall, and the diffusion reaction of nickel etc. will occur. Therefore, Nd 203 The 0.1-1.00-mol range of 
% of an addition is desirable. 

[0023] the same - 100 mol % of multiple oxides - receiving - MgO ~ 0.01-0.50-mol % - although it has added, Mg 
acts as an element which raises an insulation resistance value. 

[0024] If an insulation resistance value is set to less than 1x101 lohms and MgO exceeds 0.50-mol % less than [ 0.01 
mol % ], a dielectric constant will fall. 

[0025] Therefore, the addition of MgO has the desirable 0.01-0.50-mol range of %. 

[0026] Thus, the glass component which becomes a multiple oxide fi'om Si02 and Li2 O to fundamental component 
100wt% which added Nd 203 and MgO is added 0.2 to 3.0% of the weight. When a glass component exceeds less than 
0.2 % of the weight and 3.0 % of the weight, porcelain consistencies are 5.7 g/cm3. It will become the following and a 
degree of sintering will fall. 

[0027] This glass component is Si02. Although 30-80-mol % and Li2 O is made into 20-70-mol %, if it separates fi-om 
this range, an electrical property and a degree of sintering will deteriorate. 

[0028] Furthermore, it is Mn02 to fundamental component 100wt% which added Nd 203 and MgO to the multiple 
oxide. It has added 0.1 to 0.3% of the weight. For Mn, there is an operation which raises a degree of sintering and an 
insulation resistance value, and porcelain consistencies are 5.7 g/cm3 at less than 0.1 % of the weight. It becomes the 
following and a degree of sintering falls, and if 0.3 % of the weight is exceeded, a dielectric constant will fall. 
[0029] 

[Embodiment of the Invention] Hereafter, the dielectric porcelain constituent of this invention is explained to a detail. 
[0030] The laminating ceramic capacitor about this invention consists of a body of porcelain in which the dielectric 
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layer and internal electrode which consist of a dielectric ceramic come to carry out a laminating by turns, and a 1st and 
2nd terminal electrode formed in the end face which the body of porcelain counters. 

[0Q3t] The internal electrode which adjoins, for example draws an internal electrode by turns to said end face which 
counters, it connects with the 1st terminal electrode or the 2nd terminal electrode, and it is constituted. 
[0032] In addition, dielectrics are the dielectric materials controlled to become an above-mentioned presentation, and an 
internal electrode consists of an ingredient which used as the principal component nickel which is base metal. 
[0033] Such a laminating ceramic capacitor grinds by carrying out temporary quenching of the raw material oxide 
which carried out weighing capacity for example, by the predetermined ratio, adds an organic vehicle, performs 
homogeneity mixing, and performs tape molding with a doctor blade method. Then, it judges in predetermined 
magnitude and let a tape be a green sheet. In addition, such a green sheet serves as sufficient magnitude which can 
extract two or more components. 

[0034] next, the conductor which serves as an internal electrode on a green sheet by screen-stencil in the conductive 
paste which carried out homogeneity mixing of nickel powder and the organic vehicle the film is formed. 
[0035] thus, the conductor used as an intemal electrode - in consideration of the derivation direction of an intemal 
electrode, the laminating of the green sheet with which the film was formed is carried out, and it sticks by pressure and 
unifies. 

[0036] And baking processing of the non-calcinated body of porcelain which cut the green sheet layered product and 
was cut separately is carried out below 900-1250 degrees C according to a reducing atmosphere. 
[0037] When base-metal ingredients, such as nickel, are used for an intemal electrode, while especially buming 
temperature can suppress the agglutination reaction of nickel particle below 1250 degrees C, being able to suppress 
effectively that can make a porcelain consistency good and nickel particle moreover diffuses it on porcelain and being 
able to form nickel intemal electrode stably, it can be satisfied with an above-mentioned laminating ceramic capacitor of 
the electric property of a laminating ceramic capacitor. 
[0038] 

[Example] As a start ingredient, they are BaCo3, CaC03, Ti02, and Zr02. Weighing capacity was carried out so that it 
might become the value which shows reagent chemicals in Table 1, the wet process was carried out with the ball mill, 
after desiccation, temporary quenching treatment was carried out for 2 hours, coarse grinding was fiirther carried out by 
1200 degrees C in the atmospheric-air ambient atmosphere, and it considered as the multiple oxide. 
[0039] Next, weighing capacity of Si02 in the value which shows a glass component in Table 2, and the Li2 O was 
carried out, melting was carried out at 1300 degrees C mixed for 2 hours, and it considered as the sink glass caret at cold 
water. IPA (isopropyl alcohol) was added to this caret, wet blending was carried out with the ball mill, and what was 
dried was used as the glass component. 

[0040] Then, as shown in Table 3, weighing capacity of a fimdamental component, an addition component, and the 
glass component was carried out, and wet blending was carried out with the ball mill, and the organic vehicle was 
added, and after desiccation, it comed and considered as granulation powder. 

[0041] In addition, Nd 203 which is an addition component It reaches, MgO adds only predetermined mol% to 100 mol 

% of multiple oxides, and it is Nd 203 to a multiple oxide in this way. And amount [ of Sadashige Tokoro ] % (it is 

usually called the weight section) addition of Mn02 which comes out by the glass component and ****** is done by 

adding after mixing to 100 % of the weight of fimdamental components which added MgO. 

[0042] In addition, the example of preparation of Table 1 - 3 is the case of the sample number 4 of Table 4, except 

sample-number 4, it can be adjusted like the example of preparation of Table 1-3, and each can attain it. 

[0043] This granulation powder is put into metal mold, and it is 1 ton/cm2. By the pressure, it pressed so that it might 

become diameter the thickness of about 2mm of 10mm, and the disc-like molding object was formed. Debinder 

processing of this molding object was carried out at 300 degrees C among atmospheric air, and it calcinated at 1 150- 

1250 degrees C among the ambient atmosphere of 3x10-8 to 3x10 to 3 Pa, and heat-treated at 900-1 100 degrees C by 

nitrogen-gas-atmosphere mind after that. 

[0044] In this way, the copper paste was applied to both the principal planes of the obtained porcelain, and it was able to 
be burned at 850 degrees C according to the reducing atmosphere. 

[0045] The laminating ceramic capacitor which carried out the laminating of about 50 layers to the intemal electrode 
through nickel at coincidence according to the above-mentioned manufacture approach based on the above-mentioned 
constituent by the thickness of 6 micrometers of F property, flat-surface configuration 3.6mmxl.6mm, and a dielectric 
layer (with raw sheet) was created. 

[0046] It measured using a dielectric constant epsilon, a porcelain consistency and dielectric loss tan delta, and an 
above-mentioned veneer-like capacitor as a property, and the signal of the fi-equency of IkHz and measurement 
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electrical-potential-difference 1 .OVrms was inputted with the base temperature of 25 degrees C, and it measured using 
the digital LCR meter (4274made from YHP A), and computed in consideration of the sample dimension. In addition, 
the insulation resistance value was impressed for 1 minute with the direct current voltage of 250V, and was made into 
the value. 

[0047] As evaluation, in order to create the small capacitor of a high dielectric constant, a dielectric constant epsilon is 
an important property and carried out fitness of the thing exceeding 8000. A porcelain consistency is 5.7 g/cm3 because 
of diffusion of the base-metal particle of an internal electrode, and maintenance of mechanical reinforcement. The above 
was made good. 

[0048] Dielectric loss tan delta was an important property, in order to realize thin film-ization for a dielectric green 
sheet and to create the small capacitor of a high dielectric constant, made 3.0% or less good, and presupposed that 
1 .0x101 lohms or more of insulation resistance are good. 
0049] In addition, a presentation and its result are shown in Table 4 and Table 5. 
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[0055] By sample numbers 36-40, he can understand an operation of the range by x values of a multiple oxide. 
[0056] As shown in a sample number 36, when x is "0", dielectric loss tan delta becomes 3.7%, and the insulation 
resistance value IR is 1x109 further. It will become the following. Moreover, if the value of x exceeds 0.1 like a sample 
number 40, a dielectric constant epsilon will be much less than 6800 and 8000. 

[0057] the value of this to x 0.01<=x<=0.10 - being desirable . About other samples, x= 0.05 which is the central 
value is used. 

[0058] By sample numbers 31-35, he can understand an operation of the range by y value. 

[0059] As shown in a sample number 31, when the value of y is 0.01, dielectric loss tan delta becomes 3.8%, and a 
dielectric constant epsilon is obtained by coincidence about 6000. Moreover, like a sample number 35, when the value 
of y is 0.225, a dielectric constant epsilon will be less than 7600 and 8000. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/12/2004 



Page 7 of 8 



[0060] The value of this to y has the desirable range of 0.125<=y<=0.200. About other samples, y= 0.15 which is the 
central value is used. 

[0061] By sample numbers 26-30, he can understand an operation of the range by the value of m of a fundamental 
component. 

[0062] As shown in a sample number 26, when the value of m is 0.99, dielectric loss tan delta becomes 3.5%, and the 
insulation resistance value IR is 1x109 to coincidence. It will be set to omega. Moreover, like a sample number 30, 
when m is 1.04, even if it calcinates by 1300 fundamentally, a porcelain consistency cannot acquire sufficient value (5.7 
g/cm3), and cannot change with the object of evaluation of other properties. 

[0063] The value of this to m has the desirable range of 1 .00<=m<=l .03. About other samples, m= 1 .02 which is the 
central value is used. 

[0064] Next, addition component Nd 203 About the mole fraction to a multiple oxide, he can understand the operation 
by sample numbers 20-25. 

[0065] It is Nd 203 at a sample number 20. An addition will become [ dielectric loss tan delta ] as large as 3.5% at 0.05- 
mol %, and a dielectric constant epsilon will be set to 5800 at coincidence. Moreover, it is Nd 203 at a sample number 
25. An addition cannot acquire value (5.7 g/cm3) with a sufficient porcelain consistency at 2.0-mol %. 
[0066] In addition, it is Nd 203 at a sample number 21. At 0.1 -mol %, an improvement of dielectric loss tan delta and a 
dielectric constant epsilon is found, and an addition can call it the dielectric porcelain constituent in which the stable 
property is shown. Moreover, it is Nd 203 at a sample number 24. For an addition, at 1.0-mol %, porcelain 
consistencies are 5.87 g/cm3. It can be said to be the dielectric porcelain constituent in which it becomes and the stable 
property is shown. 

[0067] This to Nd 203 As for an addition, it is desirable to add in [ 0.1-1.0 mol ] % to basic presentation % of 100 mols. 

[0068] About the mole fraction to the multiple oxide of the addition component MgO, he can understand the operation 
by sample numbers 16-19. 

[0069] A MgO addition will be [ the insulation resistance value IR ] less than 1011 ohms in 0 with a sample number 16, 
and a dielectric constant epsilon will be set to 6800 by the MgO addition at 1 .0-mol % by the sample number 19. 
[0070] In addition, by sample numbers 17 and 18, at 0.1-0.05-mol %, an improvement of the insulation resistance value 
IR and a dielectric constant epsilon is found, and a MgO addition can call it the dielectric porcelain constituent in which 
the stable property is shown. 

[0071] Next, Si02 which constitutes a glass component About mol% of Li2 O, he can understand the operation by 
sample numbers 4, 8-1 1 . In addition, a glass component is added to 100 % of the weight of fundamental components 
which added the above-mentioned addition component to a multiple oxide. 

[0072] It is Si02 at a sample number 8. At 20-mol % (2O80-mol % of Li(s)), a dielectric constant epsilon is much less 
than 4700 and 8000, and it is Si02 at a sample number 1 1 . At 90-mol % (2O30-mol % of Li(s)), a porcelain consistency 
cannot acquire sufficient value (5.7 g/cm3). 

[0073] Therefore, a glass component is sample numbers 4, 9, and 10 to Si02. It is important to consider as 30-80-mol % 
and Li02 20-70-mol %. 

[0074] In addition, as a component of glass, it is Si02 about other samples. 80-mol % and Li02 The sample made into 
20-mol % is used. 

[0075] Next, by sample numbers 1-7, the above-mentioned glass component added to a fundamental component is an 
understanding, and can understand the operation. 

[0076] When value (5.7 g/cm3) with a porcelain consistency sufficient with burning temperature 1300 cannot be 
acquired, in addition it is not set as the object of evaluation of a property, when having not added at all to a glass 
component by the sample number 1 , but a glass component is added 5.0% of the weight to a fundamental component by 
the sample number 7, value (5.7 g/cm3) with a porcelain consistency sufficient with burning temperature 1300 cannot 
be acquired. In addition, like sample numbers 2-6, when the addition controls with 0.2 - 3.0 % of the weight, an 
improvement of a porcelain consistency can be aimed at and other properties are also stabilized. 
[0077] To the last, it is the addition component Mn02. About wei^t %, he can understand the operation by sample 
numbers 12-15. 

[0078] It is Mn02 at a sample number 12. An addition cannot acquire value (5.7 g/cm3) with a porcelain consistency 
sufficient with burning temperature 1 300 in 0. Moreover, if it adds 0.4% of the weight by the sample number 1 5, a 
dielectric constant epsilon will be much less than 4800 and 8000. 

[0079] As mentioned above, when using base-metal ingredients, such as nickel, for an internal electrode from the 
example of **, it is, In order to be able to calcinate below 1250 degrees C in order to suppress the agglutination reaction 
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of the metal particles of a base-metal ingredient, and to prevent the diffusion reaction to the porcelain of metal particles 
moreover It is a porcelain consistency 5.7 g/cm3 Become, and moreover, in order to consider as the dielectric porcelain 
constituent which was excellent in a dielectric constant epsilon, dielectric loss tan delta, and the insulation resistance 
value IR As mentioned above, it is Mn02 to mol% of Si02 of mol% of x of a fundamental component, y, m and Nd 
203, -and MgO, and a glass component, and Li2 O, weight [ of the glass component ] %, and a pan. Weight % will be 
controlled strictly and it will be attained. 
[0080] 

[Effect of the Invention] As mentioned above, since according to the dielectric porcelain constituent of this invention 
the small porcelain of a high dielectric constant, the high insulation resistance value IR, and dielectric loss tan delta is 
obtained even if it calcinates at 1 1 50- 1 250 degrees C according to the reducing atmosphere of 3 x 1 0-8 to 3x 1 0 to 3 Pa 
oxygen tension, base-metal ingredients, such as nickel, can be used for the interior, and the laminating ceramic capacitor 
of low cost will be attained by this. 



[Translation done.] 
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